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(54) Rear view mirror 

(57) A rear view mirror assembly comprising a 
bracket (12) adapted to be mounted on a vehicle body, 
and a case (10), in which a reflective member (16) is 
pivotally mounted. A lead screw (30) is mounted in the 
bracket (12). A pair of arms (32, 34) project laterally from 



the reflective member (16) beyond the periphery thereof 
and have ridge formations (38, 40) which engage with 
the lead screw (30) so that rotation of the lead screw 
(30) causes angular movement of the reflective member 
(16). 
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Description 

[0001] This invention relates to a rear view mirror as- 
sembly having an attaching portion for attaching said 
mirror assembly externally of a vehicle, a mirror case 
extending outwardly from said attaching portion, a re- 
flective member having a surface plane and an outer 
periphery that includes a side peripheral portion, said 
reflective member being mounted in said case for angu- 
lar adjustment relative to said case and with said side 
peripheral portion located adjacent said attaching por- 
tion for movement in an arcuate path during angular ad- 
justment of said reflective member and a drive unit being 
arranged to effect angular movement of the reflective 
member relative to the case. 

[0002] The invention is applicable both to rear view 
mirror assemblies of the type in which the case is rigidly 
mounted on the bracket and to mirror assemblies of the 
type in which the case is pivotally mounted on the brack- 
et so as to be displaceable from its position of normal 
use, for example when subject to impact, for example 
as described in EP-A-0392721. 
[0003] In known mirror assemblies of this type, sub- 
stantially all of the drive means is located within the case 
behind the reflective member (i.e. on the opposite side 
thereof from which the mirror is viewed by the user). For 
example, EP-A-0272047 discloses a mirror of this type 
in which two electric motors are mounted behind the re- 
flective member and coupled thereto by respective 
screw jack drives. EP-A-0860323 discloses a similar 
mechanism in which a single motor and screw jack drive 
is used to vary the angular position of a reflective mem- 
ber about a single axis. In both cases, the motor or mo- 
tors and their associated drives make a significant con- 
tribution to the weight of the mirror case and therefore 
increase the extent to which the mirror assembly is liable 
to vibrate. It is an object of the present invention to pro- 
vide a mirror assembly of the type described above in 
which at least part of the drive mechanism is located in 
the mirror bracket so as to be closer to the location at 
which the mirror assembly is mounted on the vehicle 
body. 

[0004] According to the invention, in a mirror assem- 
bly of the type described above, the drive unit includes 
a rotatable shaft mounted in said attaching portion and 
having a longitudinal axis extending generally in the di- 
rection of said arcuate path, said reflective member in- 
cludes a follower extending outwardly therefrom beyond 
said side peripheral portion into engagement with said 
shaft, and said shaft and said follower are co-operably 
shaped to convert rotary motion of said shaft into motion 
of said follower along said shaft to impart angular move- 
ment to said reflective member. 
[0005] Embodiments of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which: 

Figure 1 is an elevational view from the rear of a 



vehicle showing a rear view mirror assembly in ac- 
cordance with a first embodiment of the invention; 
Figure 2 is a cross-sectional view taken on the line 
2-2 in Figure 1 ; 
5 Figure 3 is a partial cross-sectional view taken on 
the line 3-3 in Figure 2; 

Figure 4 is a rear elevational view of a mirror glass 
carrier used in the mirror assembly of Figure 1, as 
viewed in a direction from the front of the vehicle 

10 Figure 5 is a cross-sectional view, similar to Figure 
2 but showing the mirror case displaced from its nor- 
mal orientation towards the rear of the vehicle; 
Figure 6 is a partial cross-sectional view taken on 
the line 6-6 in Figure 5; 

is Figure 7 is a cross-sectional view, similar to Figure 
2, showing the mirror case displaced from its normal 
position towards the front of the vehicle; 
Figure 8 is a cross-sectional view, similar to Figure 
2, but showing the reflective member of the mirror 

20 in its maximum outwardly tilted position; 

Figure 9 is a cross-sectional view, similar to Figure 
2, but showing the reflective member in its maxi- 
mum inwardly tilted position; 
Figure 10 is across-sectional view, similar to Figure 

25 2, of a rear view mirror assembly in accordance with 
a second embodiment of the invention; 
Figure 11 is an elevational view from the rear of a 
vehicle showing a rear view mirror assembly in ac- 
cordance with a third embodiment of the invention; 

30 Figure 1 2 is a cross-sectional view, taken on the line 
12-1 2 in Figure 10; 

Figure 13 is an elevational view from the front of the 
vehicle of a mirror glass carrier of the embodiment 
shown in Figures 11 and 12: and 
35 Figure 14 is a side view of the bracket of the em- 
bodiment shown in Figures 1 1 and 1 2, with the case 
removed. 

[0006] Referring to Figures 1 to 4, a rear view mirror 

*o has a case 10 mounted on a bracket 12 which has an 
inner face 1 4 adapted to abut a motor vehicle body (not 
shown). The case 10 is connected to the bracket 12 by 
a mechanism allowing relative angular movement in the 
fore and aft direction, as described in EP-A-0392721, 

45 the disclosure of which is hereby incorporated herein by 
reference. A reflective member 1 6, for example silvered 
glass, is mounted on a mirror carrier 18, which is cou- 
pled to a support member 24 within the case 10 by hing- 
es 20 and 22, both of which are shown in Figure 4 while 

50 only hinge 20 is visible in Figures 2, 5, 9 and 10. The 
hinges 20 and 22 allow angular movement of the mirror 
carrier 18 about an inclined axis 25 shown in Figure 4, 
the orientation of which is determined in the manner de- 
scribed in EP-A-0860323. 

55 [0007] An electric motor 26 is mounted within the 
bracket 1 2 and has its output shaft coupled by a reduc- 
tion gear 28 to a lead screw 30 which is mounted with 
its axis lying in the plane of separation between the case 
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10 and the bracket 12 when the former is pivoted for- 
wardly or rearwardly, as described above. 
[0008] Referring to Figures 2 and 3, the mirror carrier 
18 has a pair of mutually parallel arms 32 and 34 pro- 
jecting rearwardly and laterally so that their ends em- 
brace the lead screw 30 and are urged into contact 
therewith by a U-shaped spring 36. The confronting fac- 
es of ends of the arms 32 and 34 have grooved regions 
38 and 40 of the same pitch as the lead screw 30. Con- 
sequently, when the lead screw 30 is rotated by the mo- 
tor 26, the arms 32 and 34 are displaced longitudinally 
along the lead screw 30, causing the mirror carrier 18 
to pivot about the axis 25 of the hinges 20 and 22 shown 
in Figure 4. The lead screw thread is of fine pitch and 
open angle form (for example 0.5mm pitch and 45° flank 
angle) . Consequently, if the mirror carrier 18 is subject 
to a force tending to displace it about the axis 25, the 
grooved regions 38 and 40 of the arms 32 and 34 can 
jump over the thread of the lead screw 30 against the 
action of the spring 34, thereby avoiding damage to the 
mechanism and allowing manual adjustment of the re- 
flective member 16 in the event of motor drive failure. 
[0009] When the case 10 is subject to a force tending 
to displace it from its normal position, shown in Figure 
2, towards the rear of the vehicle, it pivots to the position 
shown in Figure 5. The arms 32 and 34 have disen- 
gaged from the lead screw 30 and are urged into en- 
gagement with a stop bar 42 (see Figures 3 and 6) on 
the case 10 which extends parallel and adjacent to the 
lead screw 30 when the case 10 is in its normal position. 
The stop bar 42 has grooved formations of the same 
pitch as the lead screw on its surfaces facing the 
grooved regions 38 and 40 of the arms 32 and 34. As 
the grooved regions 38 and 40 disengage from the lead 
screw 30, they come into engagement with the groove 
formations on the stop bar 42 which thus serves as a 
keeper to hold the mirror carrier 18 in the orientation to 
which it had been set immediately prior to disengage- 
ment. As the case 10 is restored to its normal position, 
ramp surfaces 44 and 46 on the ends of the arms 32 
and 34 engage with lead screw 30 to force the arms 34 
and 36 apart, against the action of the spring 36, so that 
the grooved regions 38 and 40 come into engagement 
with the thread of the lead screw 30 as they disengage 
from the groove formations on the stop bar 42. The bar 
42 effectively forms a keeper to inhibit movement of the 
mirror relative to the case when the arms are disen- 
gaged from the screw. 

[001 0] Figure 7 shows the case 1 0 displaced forward- 
ly from its normal position. The arms 32 and 34 disen- 
gage from the lead screw 30, and re-engage therewith 
when the case 10 is restored to its normal position, in 
the same manner as described with reference to Figures 
5 and 6. 

[0011] Figure 8 shows the mirror assembly with the 
case 10 in its normal position and the mirror carrier 18 
driven by the lead screw 30 to its maximum outwardly 
directed orientation. Figure 9 shows the mirror carrier 



18 displaced to its maximum inward facing orientation. 
[0012] Figure 10 shows a second embodiment of the 
invention in which the separate mirror case 10 and 
bracket 12 are replaced by a single combined case 50 

5 which is rigidly fixed to the vehicle body. Since there is 
no displaceable case, the arms 32 and 34 do not disen- 
gage from the lead screw 30. Consequently, there is no 
stop bar equivalent to the stop bar 42 of the first embod- 
iment. Otherwise, the mechanism is as described with 

10 reference to Figures 1 to 4, corresponding parts being 
denoted by the same reference numerals. 
[0013] Figures 11 to 1 4 show another rear view mirror 
having a case 60 mounted on a bracket 62 which has 
an inner face 64 adapted to abut a motor vehicle body 

15 (not shown). As with the embodiment of Figures 1 to 4, 
the case 60 is connected to the bracket 62 by a mech- 
anism allowing relative angular movement in the fore 
and aft direction. A reflective member 66 is mounted on 
a mirror carrier 68 which differs from the mirror carrier 

20 of Figures 1 to 4 in that it is coupled by a ball and socket 
joint 70 to a support member 72 so as to allow angular 
movement of the mirror carrier 68 about both vertical 
and horizontal axes that may be referred to as first and 
second orthogonal axes. 

25 [0014] As can best be seen in Figure 14, two electric 
motors 74 and 76 are mounted within the bracket 62, 
each having its output shaft coupled by a respective re- 
duction gear 78, 80 to a respective upper and lower lead 
screw 82, 84. 

30 [001 5] As can best be seen from Figure 1 3, the mirror 
carrier 68 has an upper pair of mutually parallel arms 
86, 88 and a lower pair of mutually parallel arms 90, 92 
similar to the arms 32 and 34 shown in Figure 3. The 
upper pair of arms 86, 88 have grooved regions for en- 

35 gagement with the upper lead screw 82 while the lower 
pair of arms has grooved regions for engagement with 
the lower lead screw 84. Each pair of arms has a re- 
spective U-shaped spring 96 for urging the ends of the 
arms into engagement with the respective lead screws 

40 82 and 84. 

[0016] Each of the lead screws operates in a similar 
manner to that described with reference to Figures 8 and 
9. Rotation of both lead screws 82 and 84 in the same 
direction causes adjustment of the orientation of the mir- 

45 ror carrier 68 about a generally vertical axis. Rotation of 
the two lead screws 82 and 84 in opposite directions to 
one another causes variation in the orientation of the 
mirror carrier 68 about a generally horizontal axis. 
[0017] The case 60 has a pair of stop bars, one of 

50 which is visible at 98 in Figure 1 2 which engage between 
the respective pairs of arms 86, 88 and 90, 92 when the 
case 60 is displaced forwardly or rearwardly in a similar 
manner to that described with reference to Figures 5 to 
7. The vertical thickness of these stop bars is substan- 

55 tially less than the diameter of the lead screws 82 and 
84 so as to avoid any risk of the grooved formations ther- 
eon coming into engagement with the grooved regions 
38 and 40 of the arms 88-92 during adjustment of the 
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orientation of the mirror carrier 68 about said generally 
horizontal axis. 

[0018] With reference to Figure 4, mirror carrier 18 
has an outer periphery that includes top and bottom pe- 
ripheral portions 120, 122, and opposite side peripheral 
portions 124, 126. These peripheral portions of carrier 
18 also define corresponding peripheral portions of re- 
flective member 16. In the embodiment of Figures 
11-14, these peripheral portions of reflective member 66 
and its carrier 68 are identified by numerals 220, 222, 
224 and 226. In the embodiment of Figures 11-14, re- 
flective member 66 and its carrier 68 are capable of an- 
gular movement about both vertical and horizontal axes 
that are illustrated at 230, 232 in Figure 1 3, and may be 
referred to as first and second orthogonal axes. 
[0019] Generally vertical axis 25 may be vertical, in- 
clined within a vertical plane, and/or inclined out of a 
vertical plane. As previously mentioned, one way of de- 
termining a desirable angle of inclination for axis 25 is 
explained in EP-A-9272047. However, it will be recog- 
nised that other ways of determining a desirable angle 
can be used. 

[0020] Reflective member 16 and its carrier 18 rotate 
clockwise and counterclockwise about axis 25. The mid- 
point position of movement is illustrated in Figures 2 and 
10, while the clockwise end limit position of movement 
is illustrated in Figure 9. The opposite or counterclock- 
wise end limit position of movement is counterclockwise 
from the midpoint position of Figures 2 and 10, and the 
end portions of arms 32, 34 would be located adjacent 
the opposite end portion of lead screw 30 as compared 
to the clockwise end limit position of Figure 9. 
[0021] In the arrangement shown, side peripheral por- 
tion 1 24 of reflective member 1 6 and its carrier 1 8 travel 
in an arcuate path adjacent to bracket or attaching por- 
tion 12. In the arrangement illustrated, the arcuate path 
is around 20° which is around 10° in each of opposite 
directions from the midpoint position of Figures 2 and 
10. The arcuate path could extend anywhere from 10° 
to 40° which would be between 5° and 20° in each of 
opposite directions from the midpoint position of Figures 
2 and 10. 

[0022] Depending on the orientation of axis 25, a giv- 
en point on side peripheral portion 124 may travel in an 
arcuate path that is within a horizontal plane or is in- 
clined relative to a horizontal plane. Lead screw 30 ex- 
tends in the general direction of movement of side pe- 
ripheral portion 124 or in the general direction of the ar- 
cuate path. The arcuate path is closest to the screw in 
the midpoint position of the mirror and is further away 
from the screw in the end limit positions of the mirror. 
Considering a given point on side peripheral portion 1 24 
that is horizontally aligned with the longitudinal axis of 
lead screw 30 in the midpoint position of Figures 2 and 
1 0, the axis of the lead screw is usually parallel to a line 
that is tangent to the arcuate path through which the giv- 
en point travels. 

[0023] The longitudinal axis of lead screw 30 usually 



would be inclined at an included angle with the plane of 
bracket inner face 14 of 25° to 45° and more preferably 
30° to 40°. In the arrangement shown, the angle is about 
35°. Lead screw 30 may also be horizontal or inclined 

5 above or below a horizontal plane. When inclined to the 
horizontal the angle of inclination is within 20° in each 
of opposite directions from the horizontal and more pref- 
erably within 10° either above or below the horizontal. 
[0024] Reflective member or mirror 16 is shown as 

w having a curved outer surface at a very large radius but 
it could be flat. With the curvature flattened or removed, 
the mirror outer surface has a surface plane. Therefore, 
references to the mirror as having a surface plane does 
not necessarily mean that the mirror surface is flat or 

is plane. 

[0025] In the midpoint position of the mirror and carrier 
shown in Figures 2 and 10, the longitudinal axis of lead 
screw 30 could extend perpendicular to the mirror plane 
or could be inclined relative thereto. When inclined, the 

20 angle of inclination preferably is not greater than 35° in 
horizontal or vertical planes. Thus, the axis of lead screw 
30 could be inclined up to 35° in a horizontal plane in 
either of opposite directions from a line that is perpen- 
dicular to the mirror plane, and could be inclined up to 

25 35° in a horizontal plane in either of opposite directions 
from a line that is perpendicular to the mirror plane, and 
could be inclined up to 35° in a vertical plane in either 
of opposite directions from a line that is perpendicular 
to the mirror plane. With the lead screw so inclined, the 

30 projected length of the lead screw that extends perpen- 
dicular to the mirror plane is equal to the length of the 
lead screw times the cosine of the angle between 0° and 
35°. The cosine of 35° is 0.81915 so that approximately 
82% of the length of the lead screw extends in a direction 

55 perpendicular to the mirror plane when the lead screw 
is inclined at 35°. For purposes of this application, the 
length of the lead screw may be resolved into compo- 
nents that extend both parallel and perpendicular to the 
mirror plane in the midpoint position of the mirror. The 

40 parallel component is equal to the lead screw length 
times the sine of the inclination angle, and the perpen- 
dicular component is between 80% and 100% of the to- 
tal lead screw length. 

[0026] The position, inclination or lack of inclination of 
45 the lead screw with respect to the mirror also may be 
considered with respect to the directional components. 
When the longitudinal axis of the lead screw extends in 
a direction that is perpendicular to the mirror plane in 
the midpoint position of the mirror between its opposite 
50 end limits of travel, the directional component of the axis 
that is perpendicular to the mirror plane is 100%. When 
the longitudinal axis of the screw is inclined to the sur- 
face plane of the mirror in its midpoint position in a di- 
rection that forms an included angle of 35° with a line 
55 that is perpendicular to the surface plane of the mirror, 
the directional component that is perpendicular to the 
mirror plane is equal to the cosine of 35° or about 82%. 
Thus, in the midpoint of the mirror between its opposite 
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end limits of travel, the longitudinal axis of the lead screw 
is oriented in a direction such that its directional compo- 
nent that is perpendicular to the mirror plane is between 
80 and 100% or greater than 80%. 
[0027] The principal directional component of the di- 
rection in which the shaft extends is one that extends 
perpendicular to the surface plane of the mirror. This 
principal directional component is at least 80% of the 
direction that is resolvable into components extending 
both parallel and perpendicular to the surface plane of 
the mirror 

[0026] The arrangement described with ridges on the 
arms engaging the lead screw permits relative trans- 
verse movement between the arms and screw as the 
distance between the mirror axis 25 and the point of en- 
gagement between the screw and arms varies during 
movement of the arms along the screw. 
[0029] Lead screw or worm gear 30 may be consid- 
ered an elongated rotatable shaft that co-operates with 
followers define by arms 32, 34 to convert rotary motion 
of the shaft to motion of the arms linearly along the shaft. 
Other motion conversion arrangements are possible 
such as a smooth shaft co-operable with skewed rollers 
attached to the follower arms, or a grooved shaft co- 
operable with small balls attached to the follower arms. 
In such arrangements, the rollers or balls would be on 
a part to which the arms are attached to import swinging 
motion of the arms as the part moves along the shaft 
while permitting relative movement between the part 
and the arms in a direction transversely of the shaft lon- 
gitudinal axis. 



Claims 

1. A rear view mirror assembly having an attaching 
portion (14, 64) for attaching said mirror assembly 
externally of a vehicle, a mirror case (10, 50, 60) 
extending outwardly from said attaching portion 
(14, 64), a reflective member (16, 66) having a sur- 
face plane and an outer periphery that includes a 
side peripheral portion (124, 224), said reflective 
member (16, 66) being mounted in said case (10, 
50, 60) for angular adjustment relative to said case 
(10, 50, 60) and with said side peripheral portion 
(124, 224) located adjacent said attaching portion 
(14, 64) for movement in an arcuate path during an- 
gular adjustment of said reflective member (16, 66) 
and a drive unit (26, 74, 76) being arranged to effect 
angular movement of the reflective member (16, 66) 
relative to the case (10, 50, 60), characterised in 
that the drive unit (26, 74, 76) includes a rotatable 
shaft (30, 82, 84) mounted in said attaching portion 
(14, 64) and having a longitudinal axis extending 
generally in the direction of said arcuate path, said 
reflective member (16, 66) includes a follower (32, 
34, 86, 88, 90, 92) extending outwardly therefrom 
beyond said side peripheral portion (124, 224) into 



engagement with said shaft (30, 82, 84), and said 
shaft (30, 82, 84) and said follower (32, 34, 86, 88, 
90, 92) are co-operably shaped to convert rotary 
motion of said shaft (30, 82, 84) into motion of said 
s follower (32, 34, 86, 88, 90, 92) along said shaft (30, 
82, 84) to impart angular movement to said reflec- 
tive member (16, 66). 

2. A rear view mirror assembly according to claim 1 , 
io wherein said attaching portion (14) and said case 

(50) comprise a unitary assembly. 

3. A rear view mirror assembly according to claim 1 , 
wherein the attaching portion (14) comprises a 

>5 bracket portion (12, 62), said bracket portion (12, 
62) and said case (10, 60) are separate members 
and said case (10, 60) is mounted on said bracket 
portion (12, 62) for displacement of the case (10, 
60) relative to said bracket portion (12, 62) in re- 

20 sponse to a predetermined displacement force, and 
said follower (32, 34, 86, 88, 90, 92) is disengage- 
able from said shaft (30, 82, 84) when said case 
(10, 60) is displaced relative to said bracket portion 
(12, 62). 

25 

4. A rear view mirror assembly according to claim 3, 
wherein said case (10, 60) includes a keeper (42, 
98) engageable by said follower (32, 34, 86, 88, 90, 
92) upon separation thereof from said shaft (30, 82, 

30 84) to inhibit angular movement of the reflective 
member (16, 66). 

5. A rear view mirror assembly according to any pre- 
ceding claim, further comprising a resilient device 

35 (36, 94, 96) urging said follower (32, 34, 86, 88, 90, 
92) into engagement with said shaft (30, 82, 84). 

6. A rear view mirror assembly according to any pre- 
ceding claim, wherein said follower (32, 34, 86, 88, 

40 90, 92) comprises a pair of arms between which 
said shaft (30, 82, 84) is received. 

7. A rear view mirror assembly according to claim 6, 
including a U-shaped spring within which said arms 

*5 are received to urge said arms towards one another. 

8. A rear view mirror assembly according to any pre- 
ceding claim, wherein said shaft (30, 82, 84) com- 
prises a lead screw and said follower (32, 34, 86, 

so 88, 90, 92) has a ridge formation thereon engaging 
said lead screw. 

9. A rear view mirror assembly according to claim 8, 
wherein the longitudinal axis of said shaft (30, 82, 

55 84) extends in a direction having a principal direc- 
tional component that is at least 80% of the direction 
of said arcuate path and extends perpendicular to 
said surface plane of said reflective member (16, 
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66) when said reflective member (16. 66) is in a mid- 
point position along said arcuate path. 

10. A rear view mirror assembly according to any pre- 
ceding claim, wherein said reflective member (66) $ 
is mounted lor angular movement relative to said 
case (60) about first and second orthogonal axes, 
said drive unit including a pair of rotatable shafts 
(82, 84) and said follower (86, 88, 90, 92) including 

a pair of arms engaging said shafts (82, 84) at lo- 10 
cations spaced from one another, simultaneous ro- 
tation of said shaft (82, 84) in the same direction 
imparling angular movement to said reflective 
member (66) about said first axis and simultaneous 
rotation thereof in opposite directions imparting an- >5 
gular movement to said reflective member (66) 
about the second axis. 

11. A rear view mirror assembly according to claim 10, 
wherein said shafts (82, 84) have longitudinal axes 20 
that are parallel to one another. 
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